Background. Primary care physicians (PCP) are first in line to provide adequate pre-travel medical advice. Little data are available on the content of pre-travel PCP consultations in France. We undertook an observational survey to assess the level of specific knowledge among PCPs on health advice, vaccinations, and malaria prophylaxis. Methods. Standardized questionnaires were sent to a random sample of 400 PCPs practicing in the Franche-Comté regions (eastern France) who were asked to complete and return it on a voluntary and anonymous basis. The questionnaire requested sociodemographic details, practice-related characteristics, and proposed three clinical situations with multiple choice questions (MCQ). To identify factors associated with a higher level of specific knowledge in travel medicine, results were studied by uniand multivariate analyses. An overall score was calculated based on the MCQ answers and a motivation score was calculated based on parameters such as frequency and developments in pre-travel consulting at the practice, PCPs' personal experience as travelers, and the formal agreement of PCPs to administer yellow fever vaccination. Results. The response rate was 37.5%, with 150 questionnaires returned completed and suitable for analysis. After multivariate logistic regression, the three variables associated with a higher score were: proximity of a vaccination center (p = 0.001), motivation score (p = 0.004), and absence of request for expert advice on malaria prophylaxis (p = 0.007). Conclusions. PCPs play an important role in travel medicine. This study showed that their high level of knowledge in travel medicine was mostly linked to their motivation to practice in this specialized discipline.
G lobal international travel has increased considerably over the last few decades. The number of international travelers is roughly estimated at 900 million per year and should reach 1.6 billion per year in 2020. 1 Each year, 50 million people travel from industrialized countries to tropical areas. International travel from France mirrors this pattern, with around five million inhabitants visiting tropical areas each year. 1 Traveling abroad can lead to exposure to various diseases and following the expansion of international travel, primary care physicians (PCPs) are often consulted to provide medical pre-travel advice. 2 Travel medicine is an emerging discipline born from the rising demand of the population but is not thoroughly studied by physicians.
As the role of PCPs as first-line contacts for travelers seeking pre-travel advice has become increasingly significant, several worldwide surveys have investigated the quality of travel medicine practice among PCPs since 1987: four in the UK, [3] [4] [5] [6] three in New Zealand, [7] [8] [9] two in Germany, 10, 11 one in America, 12 one in Qatar, 13 one in Australia, 14 and one in Switzerland. 11 In France, Bouldouyre et al. 15 recently published a survey focusing on the quality of pre-travel advice given by specialized physicians working in a travel medicine and vaccine center, but no study has yet focused on the quality of pre-travel advice given by French PCPs.
The previous studies published in the scientific literature all illustrate the fact that the quality of advice given differs substantially from one PCP to another, and point out the need to assess the strengths and weaknesses of travel medicine among PCPs to improve the quality of PCP practices in this field. 4, 10, 16 We undertook an observational survey to investigate the quality of travel medicine practice in our area in eastern France. We aimed to assess the level of specific knowledge of PCPs on health advice, vaccinations, and malaria prophylaxis and to identify the factors associated with a higher level of specific knowledge of travel medicine.
Methods
An observational survey was conducted in February 2010 as follows: standardized questionnaires were sent to a random sample of 400 PCPs practicing in the Franche-Comté regions (eastern France) who were asked to complete and return it on a voluntary and anonymous basis. Franche-Comté is made up of four departments (Doubs, Jura, Belfort, and Haute Saone) and the number of PCPs to the population is 110:100,000 inhabitants. The addresses of PCPs were obtained from the French Medical Association. PCPs with a declared specialty such as sports medicine, geriatrics, or osteopathy were excluded. Of the 400 postal questionnaires mailed, 198 were sent to PCPs in Doubs, 72 to Haute Saone, 85 to Jura, and 45 to the Belfort area.
The questionnaire requested sociodemographic details (Table 1) , practice-related characteristics (Table 1) , and asked three multiple choice questions (MCQ) ( Table 2 ). The three clinical situations described were as follows: (1) case 1: a pregnant woman going to Senegal (Mediterranean Club) for a week in November; (2) case 2: a 75-year-old diabetic patient traveling with friends for 3 weeks in Thailand in July; (3) case 3: a 25-year-old man going on a 1-month trek in Peru during the summer. In each case, PCPs were asked to propose three pieces of priority health advice from the items proposed, vaccines if needed, and adequate malaria chemoprophylaxis (the items proposed for health advice, vaccines, and antimalaria prophylaxis are listed in Table 2 ).
An overall score was calculated based on the MCQ responses, with a +1 mark for a right answer, −1 for a wrong answer, and 0 for a controversial or unjustified answer. The three MCQ provided 18 correct answers and 7 incorrect answers. The final score was calculated by adding up all correct responses with a mark deducted for each incorrect answer. Final scores ranged from −7 (when only the wrong answers were chosen) to +18 (if all questions were answered correctly).
A variable ''motivation score'' was also built from the following four parameters: >5 pre-travel consultations/month, increased pre-travel consulting at the practice, whether the PCP is a regular traveler himself, and formal agreement to administer yellow fever vaccination at the practice.
The software package Stata v10 (StataCorp LP, College Station, TX, USA) was used for statistical analysis. Fisher, Mann-Whitney and Kruskal-Wallis tests were used and a p value less than 0.05 was considered statistically significant. Univariate statistical analysis followed by multivariate logistic regression were also performed to identify independent variables associated with higher ''motivation scores.''
Results
The response rate was 37.5% (150 questionnaires returned completed and suitable for analysis). The number of completed questionnaires obtained from each department is presented in Table 3 . The distribution of participating PCPs was similar to the distribution of PCPs in Franche-Comté (data from the Regional Heath Agency: Agence régionale de la santé ARS). The sociodemographic details and practicerelated characteristics of the participating PCPs are presented in Table 1 .
Only 50 PCPs heeded our request to choose only three pieces of priority health advice from the items proposed by the MCQ. The others selected all the items that seemed relevant in their opinion. Percentages of responses for each item are presented in Table 2 .
Clinical Case 1: A Pregnant Woman Going to a Mediterranean Club in Senegal for 1 Week in November
The three pieces of priority advice that should have been chosen were water hygiene recommendations (85%), use of antimosquito protection (70%), (advice on wearing long clothes in the evening was also accepted because of the possible contraindications of insect repellent during pregnancy, 55%), and the advice to cancel the trip (25%). Most PCPs selected these items, except for cancelation of the trip. An expert opinion would have been requested by 17% of PCPs.
The diphtheria-tetanus-poliomyelitis vaccine is the only jab that can be prescribed during pregnancy (59%). Safety of the hepatitis A vaccine (32%) was considered debatable. Hepatitis B (28%), yellow fever (25%), typhoid (18%), rabies (3%), meningitis (6%), and flu (5%) vaccines were considered inappropriate. Japanese encephalitis (0%), measles-mumps-rubella (6%), and tuberculosis (3%) vaccines were considered as incorrect answers (because they should be avoided during pregnancy). Twenty-five percent of PCPs selected the ''no vaccination'' item. An expert opinion would have been requested by 43% of PCPs.
Appropriate malaria chemoprophylaxis was mefloquine (13%) or atovaquone + proguanil (24%). Inappropriate protection would have been prescribed by 16% of PCPs, with 7% prescribing chloroquine and 9% chloroquine + proguanil. Thirty-one percent of PCPs chose not to use chemoprophylaxis in spite of the seriousness of malaria infection during pregnancy, and 3% of PCPs would prescribe doxycycline even though this treatment is to be avoided during pregnancy. An expert opinion would have been requested by 44% of PCPs.
Clinical Case 2: A 75-Year-Old Diabetic Patient Going to Thailand for 3 Weeks in July With Friends
The three pieces of priority advice that should have been chosen were water hygiene recommendations (88%), hand hygiene recommendations (66%), and the use of antimosquito protection (77%), especially because the patient's trip was planned during the wet season. PCPs mostly answered correctly and they also often selected the ''repatriation insurance'' item (66%), probably due to the age and diabetic condition of the patient. An expert opinion would have been requested by 17% of PCPs.
The correct answers for vaccine recommendations were hepatitis A (72%), typhoid (64%), and diphtheria-tetanus-poliomyelitis (93%). Hepatitis B (69%), flu (14%), and measles-mumps-rubella (5%) vaccines were considered debatable. Rabies (14%), meningitis (7%), tuberculosis (9%), and Japanese encephalitis (18%) were considered inappropriate. Yellow fever vaccination (19%) was considered an incorrect answer (because there is no particular risk of exposure in Thailand). An expert opinion would have been requested by 22% of PCPs.
Appropriate malaria chemoprophylaxis was mefloquine (20%) or atovaquone + proguanil (51%) or doxycycline (21%). Inappropriate protection would have been prescribed by 13%, with 1% prescribing chloroquine and 12% chloroquine + proguanil. Five percent of PCPs chose not to use chemoprophylaxis. An expert opinion would have been requested by 28% of PCPs.
Clinical Case 3: A 25-Year-Old Man Going on a 1-Month Trek in Peru During the Summer
The three pieces of priority advice were water hygiene recommendations (81%), hand hygiene recommendations (65%), and use of condoms (77%). The participating PCPs mostly answered correctly. In contrast with the previous case, only 30% of PCPs would have recommended ''repatriation insurance'' to this young patient, despite his traveling alone in a country where casualties are frequent. An expert opinion would have been requested by 15% of PCPs.
The correct answers for vaccine recommendations were hepatitis A (91%), typhoid (78%), diphtheriatetanus-poliomyelitis (93%), hepatitis B (92%), yellow fever (51%), and rabies (29%). Tuberculosis (14%) and the measles-mumps-rubella (19%) vaccines were considered a debatable choice. Meningitis (13%) and flu (7%) were considered inappropriate answers. The Japanese encephalitis (2%) vaccine and no vaccine recommendation at all (0%) were considered incorrect answers. An expert opinion would have been requested by 25% of PCPs.
Appropriate malaria chemoprophylaxis was mefloquine (17%) or atovaquone + proguanil (35%) or doxycycline (11%). Inappropriate protection would have been prescribed by 14% of PCPs, with 9% prescribing chloroquine and 5% prescribing chloroquine + proguanil. Twenty-three percent of PCPs chose not to administer chemoprophylaxis. An expert opinion would have been requested by 24% of PCPs. Scores obtained on the MCQ ranged from 0 to 15 and their distribution is presented in Figure 1 . After univariate statistical analysis, 10 variables were associated with a better score for PCPs (Table 4) . After multivariate logistic regression, three variables remained associated with a better score: proximity of a vaccination center (p = 0.001), motivation score (p = 0.004), and absence of expert consultation for malaria prophylaxis (p = 0.007) ( Table 5 ). Table 6 presents the statistical link between the MCQ score and the motivation score.
Discussion
The aim of this observational survey was to investigate travel medicine practices in our area and to describe the level of the physicians' specific knowledge of travel medicine.
We showed that PCPs with the highest motivation scores for travel medicine were able to select an adequate malaria prophylaxis without referral to an expert and were based in clinics located not far from a vaccination center.
While several similar studies investigating the quality and adequacy of pre-travel advice given by PCPs have been published by teams around the world, [3] [4] [5] 8, [10] [11] [12] [13] [14] there have been few surveys on this subject in France. Only two French teams have reported on travel medicine, the most recent study focusing on the quality of pre-travel advice given by specialized physicians working in a travel medicine clinic 15 and the other focusing on the nature of post-travel illnesses diagnosed by PCPs. 2 The strategy of sending questionnaires describing three clinical cases and calculating an overall score according to the answers provided was inspired by an English study. The English study investigated the quality of pre-travel advice given by nurses and physicians to students about travel to tropical areas. 16 This study had observed a link between the adequacy of the health advice given and the physicians having undergone specific travel medicine training. Another English study chose to investigate PCP practice in clinical situations. The discordances observed were related to the nature of the sources of information used by the physician, especially concerning the choice of malaria chemoprophylaxis, with only 36% of PCPs giving an appropriate recommendation. 4 These findings were observed before the generalization of Internet use, which is now the preferred information source (60%).
The fact that PCPs are generally at ease with water and hand hygiene advice as well as with recommendations concerning antimosquito protection was also observed by other teams. 8, 10, 14 We observed that the case of the pregnant woman was a borderline situation for PCPs. It thus generated the highest rate of referrals to expert advice for each category (health advice, vaccine recommendations, and malaria chemoprophylaxis).
The motivation score that we established was linked to the level of the physicians' specific knowledge of travel medicine. This result is consistent with previous studies investigating PCP practice and interest in travel medicine in New Zealand. The New Zealand studies observed that young PCPs (those aged under 40), who are strongly interested in the discipline and reported a significant number of travel medicine consultations per week were the most motivated to follow specialized training in travel medicine. 17 
Conclusion
PCPs play an important role in travel medicine practice. This study showed that a high level of knowledge in travel medicine was mostly linked to PCP motivation to practice in this specialized field.
